Abstract The majority of research on risky sexual behavior in African American women has examined global associations between individual-level predictors and behavior. However, this method obscures the potentially significant impact of the specific relationship or relationship partner on risky sexual behavior. To address this gap, we conducted partnership-level analysis of risky sexual behavior among 718 African American women recruited from HIV counseling, testing, and referral sites in four states. Using mixed model regressions, we tested relationships between condomless vaginal intercourse with men and variables drawn from the Theory of Planned Behavior, Theory of Gender and Power, and previous research specifically on sexual risks among African American women. Significant associations with risky sexual behavior indicate the need for continued emphasis on condom attitudes, condom negotiation behaviors, and overcoming partner resistance to condoms within both main and non-main partnerships when implementing interventions designed to address HIV and sexually transmitted infection risks among African American women.
Introduction
African American women are at an increased risk for HIV and sexually transmitted infections (STIs). Compared to White women, they have incidence levels that are 20 times higher for HIV [1] , 21 times higher for syphilis, 16 times higher for gonorrhea, and 7 times higher for chlamydia [2] . Therefore, successful sexual health interventions are needed to address these disparities in African American women. However, to design appropriate and efficacious interventions for this high-risk population, greater clarity is also necessary regarding the population-specific precursors and contexts of risky sexual behaviors, specifically within the context of sexual and romantic partnerships with men. The majority of previous research on risky sexual behavior in African American women has examined global associations between individual-level predictors (e.g., self-efficacy to negotiate condoms) and behavior. A limitation of this approach is that it overlooks the potentially significant impact of the specific relationship or relationship partner on risky sexual behavior. The purpose of this study was to examine both individual-and partnership-level associations with condomless vaginal intercourse with men in a large sample of African American women. The Theory of Planned Behavior (TPB) and factors drawn from previous research specific to African American women provide rationale for our hypothesized individual-level variables, while the Theory of Gender and Power (TGP) and factors drawn from previous research on the influence of partner & Michelle Broaddus mbroaddus@mcw.edu
Predictors of Sexual Behavior at the Partnership Level
The Theory of Gender and Power
Beyond aspects of the individual, Wingood and DiClemente's (2000) application of the TGP to women's experiences with HIV risks suggests several barriers to safe sex particular to African American women within the context of romantic or heterosexual relationships [8] . The TGP suggests that women's risk for HIV are shaped by economic inequalities, various social norms about gender and relationships that may discourage condom use, and heterosexual partnerships defined by gendered power differences. These constructs may manifest in lack of power for women in partnerships and in difficulties with condom negotiation or communication with partners. While the TPB highlights the importance of intentions, it ignores the fact that both individuals in the sexual partnership have their own intentions to use condoms that must be negotiated if they are in conflict. Previous research has demonstrated that males and individuals with greater power in the relationship are more likely to have their condom intentions actually enacted [9] . Similarly, among rural African American young women, power equity is associated with consistent condom use [10] . Previous research bolsters the importance of a focus on condom negotiation as a mediator for potential issues of gender and power to affect potential HIV risks. Although women are often seen as responsible for condom negotiation [11, 12] , differential power levels may limit their ability to make decisions in the relationship or cause them not to negotiate for condom use [13] . Similarly, Wingood and DiClemente (2000) also suggest that the threat of financial insecurity may lead women to avoid condom negotiation or insistence within a relationship, and that passivity in sexual relationships is expected due to gendered double standards [8] . In other words, women who engage in assertive behaviors within a romantic or sexual encounter may be judged harshly, while men are expected to and applauded for engaging in similar assertive behaviors. In modeling the TGP's ability to predict condom use among African American young women, condom communication was the most proximate predictor of condom use, which was affected by having older partners, more parental communication about sex, and less negative psychological affect and substance use preceding sex [14] . Previous research has examined these issues by focusing on African American women's self-efficacy to negotiate condoms with partners, expectations or experiences of resistance from partners, and how these factors are related to condom use [15, 16] . However, this research typically uses global assessments of these variables with the current or most recent partner, or for sexual partners overall (with some exceptions) [17] . This approach does not allow for the potential for variation across partners. Variables that differ across partnerships and may influence risky sexual behavior include the length of the relationship, the specific power dynamics within that relationship [9] , and partners' resistance to condoms [18] . Finally, while self-efficacy to use condoms is perhaps a stable, individual-level trait, selfefficacy to negotiate condom use may also vary depending on partner.
Partner Risk Perceptions
In addition to self-efficacy regarding condom negotiation and use, previous research suggests that perceptions of a partner's risks for HIV may also influence women's risky sexual behavior. Each partner will have a different history of injection drug use, incarceration, and sex with men and other women, all of which are associated with the riskiness of having condomless sexual intercourse with that partner [19] . Therefore, deciding whether or not to use condoms may be altered by these partnership-level characteristics. Previous research has examined these questions of partner risk in event/partner-level analysis, obtaining data about the last instance of sexual intercourse with up to five partners in a sample of drug-using women (74 % African American) [20] . In univariate analyses, perceptions that the partner had other sexual partners were associated with higher likelihood of condom use. Also, not knowing if the partner had concurrent partners, a history of sex with men, injected drugs, or had been infected with HIV were associated with higher likelihood of condom use. However, in multivariate analyses, the addition of partner type caused these associations to decrease to non-significance, such that having a main partner was highly associated with condom non-use. This is not surprising given the lack of condom use in main partnerships [18] , and qualitative results indicating a perceived lack of need to use condoms and high level of difficulty with negotiating condoms with these main partners among African American women [21] . Therefore, predictors of condom use are potentially distinct among main partnerships and non-main partnerships, and we propose to examine these predictors separately for main and non-main partnerships in a sample of African American women who partner with men.
Examination of Both Individual-Level and Partnership-Level Variables
The current study examines associations of risky sexual behavior with variables drawn from TPB, TGP, perceptions of partner risks, and other individual and partnership-level variables suggested by previous research. Previous research has typically examined global associations between TGP variables of condom negotiation and power with overall risky sexual behavior (e.g., frequency of condomless vaginal intercourse in the previous 6 months). However, specific questions asked about each of several recent partners may result in a more accurate depiction of actual behavior [22] . This approach to measuring risky sexual behavior has the added benefit of being able to examine associations with risky sexual behavior at the level of the partnership. Specifically, we can examine at the partnership level the number of instances of condomless vaginal intercourse with both main and non-main partners. We conducted analysis of demographic variables potentially associated with condomless vaginal intercourse with men as possible covariates, including (1) housing, (2) income, (3) employment, and (4) age. Drawing from the TGP we hypothesized that housing and employment instability, lower income, and younger age would be associated with more condomless vaginal intercourse. We also hypothesized associations of the individual-level and partnership-level variables shown in Table 1 with condomless unprotected vaginal intercourse with men. At the individual level, we hypothesized that (1) more positive condom attitudes, (2) peer norms encouraging condom use, (3) self-efficacy to use condoms, (4) African American woman pride, and (5) self esteem would all be associated with fewer instances of condomless vaginal intercourse. At the partnership level, we hypothesized that (1) partnership with older male partners and (2) existence of partner resistance to condoms would be associated with more instances of condomless vaginal intercourse. Finally, we hypothesized that (3) higher levels of condom negotiation behaviors, (4) greater decision-making power, and partnerships where the partner (5) had sex with other women, (6) had sex with men, (7) injected drugs, or (8) were incarcerated would be associated with fewer instances of condomless vaginal intercourse.
Methods

Procedures and Participants
Data for this study were collected as part of a larger project examining the effectiveness and cost-effectiveness of the Sisters Informing Sisters about Topics on AIDS (SISTA) intervention delivered by front-line service providers. Participants in the current study were not exposed to the SISTA intervention, but instead consisted of the participants in the comparison group-African American women who recently completed HIV counseling, testing, and referral (CTR) at the intervention sites. Service providers at four agencies in Tennessee, Texas, Missouri, and New Jersey referred potential participants. These agencies were either AIDS Service Organizations or Community Based Organizations that provided both SISTA and CTR services, some of which had multiple branches in different cities. After women had been tested for HIV, but before test results were given, service providers who conducted HIV testing asked potential participants if they would be interested in participating in a research study. If interested, participants were given a card with an individual username and password, and told they could complete the survey either using a computer at the agency, or later at their convenience. When potential participants logged on with their username, they were first asked to complete eligibility screening to ensure they identified as an African American/ Black female over the age of 18. If eligible, they were directed to an online informed consent process and-if they agreed to participate-provided contact information, and were then directed to the survey questions. After completion of the survey, participants were directed to pick up a $35 incentive either in the form of a gift card or cash from the agency, or if they had moved out of the area, were mailed a money order or gift card.
A total of 1093 women completed the online survey between August 2011 and February 2015, of which 718 African American women indicated they had vaginal sex with a man in the past 90 days. Although sexual activity was not an eligibility criterion for participation in the larger study, only these 718 participants who indicated sexual activity with a man in the previous 90 days were used in our analyses. Five participants gave answers above 1000 or Table 1 for number of items, range of response options, and alpha coefficients for all scales). Peer norms were measured with items of peer support for protective behaviors (example item: ''I wouldn't want my friends to know I use condoms,'' reverse coded). Self-efficacy to use condoms was measured with items assessing participants' confidence on the mechanics of using condoms (e.g., putting a condom on an erect penis, unrolling a condom all the way to the base of the penis).
Population-Specific Variables These included African American Woman Pride, a 7-item scale adapted from a scale of racial pride for African American women [24] (example item: ''Women are the backbone of AfricanAmerican culture''). Self-esteem was measured with the 10-item Rosenberg Self-Esteem scale [25] (example item: ''I have a number of good qualities'').
Partnership-Level Variables
These included TGP and partner riskiness variables, describing the participants' last three male sexual partners in the previous 90 days.
Theory of Gender and Power These variables were asked about each partner and included the type of relationship (Do you consider this partner to be a ''main,'' ''steady,'' or ''regular'' partner, like a husband or boyfriend?''). Age difference between partners was calculated by subtracting the participant's age from the partner's age. Length of relationship was assessed (less than 1 month, 1-6 months, 7-12 months, more than a year). Condom negotiation behaviors for each partner were a summed measure of 3 yes/no items assessing if participants had ever (1) talked to their partner about condoms, (2) asked him to use condoms, and (3) demanded he use condoms. Decision-making power for each partnership was assessed with the average of four items drawn from the Decision-Making Dominance subscale of the Sexual Relationship Power Scale [26] assessing who has more say about whether to have sex, what they do sexually, whether they used condoms (0 = ''He has more say,'' 1 = ''We have equal say,'' 2 = ''I have more say''), and who has more overall power in the relationship (0 = ''He has more power,'' 1 = ''We have equal power,'' 2 = ''I have more power''). One item assessed if the partner was abusive: whether the partner ever hit, slapped, or physically abused them. The last item assessed partner resistance to condoms.
Partner Risk Perception These variables included if the partner had sex with another woman, had sex with a man, or injected drugs in the past 90 days, or spent time in jail or prison in the last year. Participants answered yes or no to each of these questions.
Outcome Variables For each partner, participants were asked how many times they had ''unprotected (no condom) vaginal intercourse'' with this partner in the past 90 days. All questions were asked about partners who were men. This variable was used as the outcome variable for all partnership-level analyses. Additional questions were asked about anal sex, but there was overall low prevalence of anal sex. Given the potential for different associations of vaginal versus anal sex, we did not include anal sex in our analysis to ensure clarity.
Data Analysis
Data were analyzed using SAS 9.4 software. Due to the large number of variables, we conducted both bivariate and multivariate analyses. We examined bivariate associations between the variables of interest and instances of condomless vaginal sex at the level of partnership using mixed model regressions with participant as a random factor, and using a Poisson distribution to account for skew in the outcome variable. Variables significant in bivariate regressions were entered into one multiple mixed model regression including both individual-level and partnershiplevel variables. Due to the qualitative difference in partnerships with main and non-main partners, we also conducted analyses separately by type of partnership. We conducted the described sequence of data analysis twice, with main and with non-main partners.
Results
To investigate the association of individual-and partnership-level characteristics with sexual behavior among the 718 participants in the current study, we examined partnership level data using the reported 796 main partnerships representing 624 participants, and 329 non-main partnerships representing 202 participants (some participants had both main and non-main partnerships, and/or multiple main or non-main partnerships).
Main Partner Analyses
We first examined individual bivariate associations with condomless vaginal sex with main partners as the outcome, using mixed model regressions with partnership as the level of analysis and participant as a random factor. Several significant associations were found.
Individual Level
More positive condom attitudes were significantly associated with fewer instances of condomless sex within main partnerships [F(1, 172) = 49.49, p \ .0001]. Also, higher self-esteem was marginally associated with fewer instances of condomless vaginal sex in main partnerships [F(1, 172) = 2.91, p = .09].
Partnership Level
Partnerships in which partners were older than the women participants were associated with fewer instances of condomless vaginal sex 
Non-Main Partner Analyses
We again estimated bivariate mixed model regressions at the partnership level with non-main partners only, with instances of condomless vaginal sex as the outcome and participant as a random factor.
Individual Level
We 
Multivariate Model
We entered all significant participant and partnership-level variables into one multivariate mixed regression model. and lack of non-main partner resistance to condoms [F(1, 119) = 13.73, p \ .001] remained significantly associated with fewer instances of condomless vaginal sex with nonmain partners. Finally, having an abusive non-main partner was marginally associated with condomless vaginal sex [F(1, 119) = 2.95, p = .09], but the direction of the effect reversed from that of the bivariate results, such that these women reported fewer instances of condomless vaginal sex. To examine potential suppressor effects due to multicollinearity, we conducted Pearson and Spearman rank correlations among variables included in the model. The only variable associated with having an abusive partner above.30 was the partner also having been incarcerated (Spearman's q (328) = .53, p \ .0001). Exclusion of abusive non-main partner did not change the pattern of results. [5] [6] [7] 10 ], while our sample included individuals across the adult lifespan.
Our results suggest that issues of condom negotiation remain important even for older African American women. Our research also confirms the importance of relationship aspects in potentially shaping sexual risk, which we were able to examine using partner-by-partner data. Regardless of relationship type, having a partner who resists condom use may affect sexual risks of women, even when controlling for condom negotiation behaviors within those partnerships. These results suggest that comprehensive understanding of condom negotiation needs to include consideration of partners' reactions, not just assessment of women's requests or demands for condoms.
Results also suggested some distinct associations based on relationship type, such that condomless vaginal intercourse within main partnerships was significantly associated with less age differences between partners. This finding contradicts the TGP, which may presuppose that older male partners have more power over women partners and thus, be associated with more risky sex. Further research should delve into potential interactions of the male and female partners' ages, which was outside the scope of this study. In contrast, women's ability to make decisions was associated with sexual risk behaviors in non-main partnerships only, suggesting that women's power is particularly important in relationships without more serious commitment. Further research is also needed to understand perhaps the extreme example of power differentials in abusive relationships. In a systematic review of intimate partner violence (IPV), there is clear evidence that IPV is associated with higher levels of condomless sex [15] . IPV has been linked to risky sexual behavior for African American women specifically [27] , yet our results were ambiguous. The change in direction from bivariate to multivariate models suggest that other partnership-specific factors may influence how such effects could potentially be mitigated or exacerbated.
Several variables suggested by theory and previous research did not significantly correlate with sexual behavior, particularly after controlling for other significant variables. Considering the emphasis on financial stability within the TGP, it was perhaps surprising that variables such as income, employment, housing status and length of relationship were unrelated to risky sexual behavior in main and non-main partnerships. African American woman pride and self-esteem, as well as several perceptions of male partners' potential riskiness showed bivariate relationships with behavior within non-main partnerships, yet did not remain significant in a multivariate model. Even at the bivariate level, however, results contradicted hypotheses, with partner risk perceptions associated with engaging in more instances of condomless sex in these partnerships. Women who perceived their partner to be engaging in behaviors potentially putting them at risk for STIs and HIV did not compensate by engaging in less risky sexual behavior. However, these factors may instead reflect power differentials in relationships, as their effects were outweighed by decision-making power, negotiation behaviors, and partner resistance to condoms.
Taken together, these results support a continued emphasis on teaching condom negotiation skills, especially in the face of partner resistance to condoms. A metaanalysis of behavioral HIV interventions with African American women indicates that successful interventions are more likely to include culturally-tailored material emphasizing empowerment, with skills training in condom negotiation [28] . Similarly, mediational analyses suggest that increasing partner communication frequency may be most effective at positively changing condom use behavior, above general self-efficacy [29] . SISTA, which was designed for African American young women, contains activities specifically aimed at increasing effective communication, including condom negotiation. However, research showing its efficacy has only been conducted within controlled trials; less is known about its widespread effectiveness in field settings. The research described here represents data from a larger study specifically designed to evaluate the effectiveness of SISTA as delivered by frontline service providers, therefore future analysis will provide more insight regarding this question.
Our results should be interpreted in light of limitations. First, all data are cross-sectional, and therefore no causal inferences can be drawn from results. Future research using longitudinal data would provide a stronger basis for such inference, as well as allow for examination of how gendered power dynamics may change over time within the same partnership. Additionally, all data were gathered online, with no control over potentially distracting environments, which may have affected data quality [30] . We did not assess the reproductive goals of our participants; and if women were trying to become pregnant, this issue could greatly influence sexual behavior. Our study also only drew upon data from one partner in each partnership, and therefore we cannot draw any direct conclusions about AIDS Behav (2016) 20:2893-2903 2901 the male partners' condom intentions, attitudes, or perceptions of power. Future research utilizing dyadic data from both partners would contribute to a more accurate understanding of the complex power dynamics potentially affecting risky sexual behavior. A potentially interesting avenue for future research is the influence of partner's race, considering the previous research on African American women pride [7] . Participants were restricted to individuals who identified as female, and partnerships also were restricted to men; therefore our research cannot speak to how condom use may vary in African American women's partnerships with transgender partners. Additionally, although we have broadened our focus from the effect of the individual to the effect of the partnerships, it should be acknowledged that risky sexual behavior also takes place within an institutional and structural context. Although we did not find an effect of income on risky sexual behavior, a context of poverty and financial insecurity may contribute to power inequalities and HIV risks [31] . Similarly, factors further influencing this interpersonal power dynamic include structures of sexual networks in African American communities due to high rates of incarceration among African American men, leading to a reduced number of available partners [32, 33] .
Conclusions
Previous research on African American women's sexual risks has often relied on individual-level variables, such as attitudes, norms, and self-efficacy, or global assessments of power within relationships. However, associations between these global variables and condomless sex do not allow for variation between partners of the same participant. These models also do not recognize that different partnerships will be marked by different levels of power equality or inequality, and finally that each partner will have their own condom attitudes and intentions potentially resulting in resistance to condoms. Our research utilized statistical models which allowed for repeated measurement of different partnerships, and indicated the continued importance of both TPB and TGP. Our data were uniquely positioned to address these questions because we collected partner-bypartner level data on up to three previous partners, and our large sample size ensured an adequate number of women who have had (multiple) main and/or non-main partners.
Researchers should consider this approach in future efforts to ensure that theoretical constructs specific to particular relationships or relationship partners are assessed appropriately, by partner. Finally, intervention efforts could potentially increase their effectiveness by using a partnercentered approach to condom negotiation skills rather than a generalized approach.
